Background: The new classification and terminology concerning neuroendocrine tumors, according to the European Neuroendocrine Tumor Society (ENETS) guidelines, were not universally accepted for bronchopulmonary carcinoids. That is why the term "carcinoid" is still being used in its traditional meaning. Precise identification of bronchopulmonary carcinoid subtypes constitutes an important prognostic factor. Aim of the study: The aim of the study was to present the results of bronchopulmonary carcinoid surgical treatment conducted at the Department of Thoracic Surgery in Bystra, to assess the surgery material in accordance with the WHO 1999 (Travis) classification, and to compare the clinical courses of typical and atypical carcinoid tumors. Material and methods: The analysis included 159 patients aged 18-77, treated surgically due to bronchopulmonary carcinoids in the years 1990-2011. Reassessment of histological preparations was carried out according to the WHO 1999 (Travis) and International Association for the Study of Lung Cancer (IASLC) classification; check-ups of the treated patients were performed as well. Disease-free interval (DFI) and overall survival were assessed with the Kaplan-Meier method; the clinical course of typical and atypical carcinoids was compared. Results: As a result of the histological reassessment, 142 patients (88.3%) were diagnosed with typical carcinoids, and 17 patients (11.7%) with atypical carcinoids. During the followup period, local disease recurrence occurred in 8 (4.9%) patients, distant metastases in 13 (8.2%) patients. There were 26 (16.4%) instances of death -2 because of other malignant neoplasms. The DFI median (p = 0.00003) and overall survival (p < 0.00001) were significantly longer in patients with typical carcinoids than in patients with atypical types of the tumor. Conclusions: The histological subtype of a bronchopulmonary carcinoid tumor is the dominant prognostic factor in assessing the DFI and the 5-year survival after surgery. Key words: typical carcinoid, atypical carcinoid, neuroendocrine tumors.
Introduction
Bronchopulmonary carcinoid belongs to a heterogeneous group of neuroendocrine neoplasms. The identification of neuroendocrine features and the growth of knowledge concerning the origin and true nature of neuroendocrine cells of the respiratory system require an interdisciplinary approach to diagnosis and treatment.
The recent popularization of modern diagnostic methods increased interest in this fascinating and diverse group of neuroendocrine tumors and enhanced their detectability.
The term "carcinoid" (lat. carcinoidum), which means "similar to cancer", was introduced by Oberndorfer in 1907, when he was describing a group of intestinal tumors, the course of which was more benign than that of adenocarcinomas [1, 2] .
However, the first description of a bronchial neoplasm which would suggest a carcinoid tumor based on the current knowledge was presumably made by Laennec as early as in 1831 [3] .
Bronchopulmonary carcinoids constitute 1-5% of all primary lung cancer cases, 5-15% of all neuroendocrine tumors found in the human organism, and 19-24% of neuroendocrine lung tumors [1, 4] . Currently, their incidence in the population is 1.57 cases per 100 thousand people a year.
The knowledge concerning the true nature of bronchopulmonary carcinoids is related to the development of research focused on the origin of the neuroendocrine cells of the respiratory system. It is currently believed that a neuroendocrine cell originates from an undifferentiated pluripotent stem cell, differentiating in the neurosecretory direction under the influence of local stimuli (inflammation and chronic oxygen deficiency) and participating in the growth and regeneration of respiratory epithelium and the process of carcinogenesis [5] .
The proliferating neuroendocrine cells create small foci, forming nodules 5 mm in diameter, which remain in contact with bronchiolar epithelium and correspond morphologically to the notion of "tumorlet" ("tumor-like") introduced by Whitwell in 1955 [6] . Nodules larger than 5 mm in diameter are diagnosed as carcinoids.
The currently utilized morphological criteria, introduced by Arrigoni in 1972 and modified by Travis in 1998, enable the differentiation of carcinoids from other neuroendocrine tumors and the systematization of pulmonary neuroendocrine hyperplasias, emphasizing their differences from other lung tumors.
The generalized growth of neuroendocrine cells in the lungs, together with the clinical picture, provided the basis for the isolation of a separate nosological entity, described by Aguayo and included in the WHO classification in 1999 as DIPNECH (diffuse idiopathic pulmonary neuroendocrine cell hyperplasia), considered to be the preinvasive state of bronchopulmonary carcinoids [4, 7, 8] .
The newest WHO histopathological classification of neuroendocrine tumors from 2010 is based on clinical and pathological data, evaluated on the basis of anatomical, clinical, pathological, and functional characteristics of tumors and supplemented by immunohistochemical examination [9] . It presents a uniform classification for all neuroendocrine tumors, with the criterion of their malignancy based on the following factors: tumor number, size and appearance, the depth of infiltration and the relation to the surrounding tissue, microscopic differentiation, angioinvasion, Ki-67 proliferation index (%), mitotic index MI (X/10 HPF), and the presence of general immunohistochemical markers specifying the secretory profile of the tumor (in hormonally active tumors).
This classification concerns the gradation of gastroenteropancreatic neuroendocrine tumors (GEP NET), but some authors suggest using it also for neuroendocrine lung tumors. This classification distinguishes the following groups of tumors:
• G1 neuroendocrine tumor (NET G1): well-differentiated, high maturity, low malignancy -typical carcinoid (MI < 2/10 HPF, Ki-67 ≤ 2%); • G2 neuroendocrine tumor (NET G2): well-differentiated, intermediate maturity, moderate malignancy -atypical carcinoid (MI 2-20/10 HPF, Ki-67 3-20%); • G3 neuroendocrine carcinoma (NEC): low maturity, high malignancy -large or small cell type (MI > 20/10 HPF, Ki-67 >20%); • mixed adenoneuroendocrine carcinoma (MANEC).
It is currently believed that the term "carcinoid" is a historical histopathological name defining neuroendocrine neoplasms since 1907, regardless of their location. It is recommended to use this term only for well-differentiated neuroendocrine tumors producing serotonin, with confirmed increase of its concentration in the blood or an increase of 5-hydroxyindoleacetic acid (5-HIAA) excretion in urine, and showing symptoms of carcinoid syndrome in the case of diffusion to the liver.
The new classification and terminology for neuroendocrine tumors introduced by the European Neuroendocrine Tumor Society (ENETS) is already widely used for gastroenteropancreatic neuroendocrine tumors (GEP NET) and is recommended by the Polish Network for Neuroendocrine Tumors. However, the changes in terminology have not been universally accepted with regard to bronchopulmonary carcinoids and the term "carcinoid" is still used in its earlier, traditional, and more general meaning, despite the fact that some pathomorphologists and oncologists utilize the new classification and nomenclature, which may lead to confusion and ambiguity.
Aim of the study
The aim of this study was to present the results of bronchopulmonary carcinoid surgical treatment conducted in the years 1990-2011 at the Thoracic Surgery Department in Bystra, the histopathological evaluation of the operative material (in accordance with the WHO classification of 1999 -Travis), and the comparison between the clinical courses of typical and atypical carcinoids.
Material and methods
The research included 159 patients aged 18-77 (52.6 on average), treated at the Thoracic Surgery Department in Results of the surgical treatment of patients suffering from bronchopulmonary carcinoid tumors... Bystra in the years 1990-2011 because of bronchopulmonary carcinoid tumors. There were 57 (35.8%) men and 102 (64.2%) women.
All the data related to disease symptoms, preoperative diagnostics, the course of operations, and postoperative evaluations were compiled on the basis of the archival documentation of the aforementioned institution.
The stage of bronchopulmonary carcinoids was established in accordance with the pTNM 1997 classification for lung cancer, based on the analysis of operative protocols and the results of histopathological examinations conducted by the IASLC.
The medical examinations were performed at the Thoracic Surgery Clinic in Bystra and additional information was acquired from the documentation of the Pulmonary Disease Clinics in the patients' home towns, as well as from letters and phone conversations with the patients and their families.
Information concerning the dates of deaths was acquired from the Department of Citizens' Affairs and Migration of the Śląskie Voivodeship Office in Katowice and the Department of Citizens' Affairs and Migration of the Małopolskie Voivodeship Office in Kraków.
The follow-up covered the period from the date of the surgery to the last check-up or death, and lasted between 2 and 262 months. Survival time was defined as the period between the date of the surgery and the last check-up or death, while disease-free interval was defined as the period between the surgery and the appearance of the first signs of local recurrence or distant metastases.
Histological Reevaluation of the histological preparations was conducted on the basis of archival material acquired from paraffin block samples taken from tumors during surgical procedures. The assessment of the tumors was performed in accordance with the WHO 1999 and IASLC classification, taking into consideration Travis' criteria for the differentiation of typical and atypical carcinoids.
Microscopic examination determined: the histological subtype of the tumor, size of the tumor (cm), presence of necrosis, presence of angioinvasion, mitotic activity (X/10 HPF) and proliferation index Ki-67 (%).
Afterwards, the acquired results were analyzed statistically. The database was created using Excel XP for Windows, while the statistical analyses were conducted using Statistica v. 8.0 (StatSoft, Poland). When conducting the comparative analysis of quantitative variables, Student's t-test and the Mann-Whitney U test were used depending on the normality of distribution and the homogeneity of variances. The correlation of qualitative data was performed by means of the chi-squared independence tests.
The Kaplan-Meier estimator was used in order to estimate the survival time and the disease-free interval (DFI). The Gehan-Wilcoxon test was employed to compare the survival times and DFIs estimated by means of the Kaplan-Meier method. Statistical inference error risk of 5% was assumed with a statistical significance level of p < 0.05, pointing to the existence of statistically significant differences or correlations.
Results
Among the 159 patients operated on for bronchopulmonary carcinoids, 41 (25.8%) were tobacco smokers and 118 (74.2%) had never smoked cigarettes. In 63 (39.6%) patients the disease course was clinically silent, while in 96 (60.4%) patients different symptoms appeared in the period between 2 weeks and 6 years. In one patient, the carcinoid metastases to the liver preceded the lung tumor surgery by 8 years. Recurrent pneumonia was observed in 27 (28.1%) patients, hemoptysis in 33 (34.5%) patients, cough and increasing dyspnea in 34 (35.4%) patients, carcinoid syndrome in 1 female patient (1%) and Cushing's syndrome in one male patient (1%). "Coin lesion" was observed in 54 out of the 63 patients who did not exhibit any ailments in the period between 2 months and 10 years. Due to the suspicion of a specific process, 8 patients received tuberculostatic treatment.
Bronchoscopic image was without deviation in 72 (45.3%) patients, in 74 (46.5%) patients the tumor was exophytic, growing toward the lumen of the bronchus, and in 13 (8.2%) pts it had the form of a bronchial infiltrate. In 87 (54.7%) cases the carcinoid tumor was located centrally and in 72 (45.3%) cases peripherally.
Histopathological diagnosis was possible to establish before the operation in 82 (51.6%) patients: in 75 pts on the basis of tumor samples acquired during bronchoscopy, in 5 pts on the basis of fine needle transthoracic biopsy, in 1 pt on the basis of the cytological examination of bronchial aspirate, and in 1 female patient during exploratory minithoracotomy. In 72 patients, the presence of a carcinoid tumor was confirmed, carcinoma planoepitheliale was diagnosed in 3 patients, carcinoma microcellularae in 2 patients, adenocarcinoma in 1 patient, carcinoma adenoidescysticum in 1 patient, and polipus in 3 patients.
The surgical treatment included lobectomy (bilobectomy) in 103 (64.8%) patients (VATS in 3 patients), pneumonectomy in 4 (2.5%) patients, wedge resection of the lung with a tumor or segmentectomy in 38 (23.9%) patients, including 3 patients operated on by means of VATS, bronchotomy with wedge resection of the bronchus with a tumor in 11 (6.9%) pts, and sleeve resection of the bronchus with a tumor in 3 patients (1.9%).
As a result of the histopathological reassessment of the operative material, 9 tumors were reclassified in accordance with the WHO 1999 (Travis) criteria. In 4 cases, carcinoids previously diagnosed as typical were later classified as atypical, and in 5 cases atypical carcinoids were reclassified as typical. Finally, in 142 patients (88.3%), typical carcinoids were diagnosed, while in 17 (11.7%) patients atypical carcinoids were found.
THORACIC SURGERY
The following additional pathomorphological lesions were also revealed: arteriovenous fistula, sequestration, tuberculoma, foreign body, bronchiectasis, lung abscess, tumorlet type neuroendocrine nodules, DIPNECH, hyaline change and ossification, micronodular fibrosis, lung cyst, and minimal residual thymic tissue.
The diameters of the tumors were between 0.6 cm and 10 cm. The average size was 2.06 cm. Within the preand postoperative period, the patients underwent other operations and suffered from diseases other than bronchopulmonary carcinoid, including cancer, such as: gastric cancer -1, pancreatic cancer -1, adenocarcinoma of the other lung -1, lymphoma -1, hypernephroma -1, adenocarcinoma of the uterus -3, breast cancer -2, meningioma of the brain -2, glioma of the brain -1, follicular thyroid cancer -1, and pituitary prolactinoma in 1 female patient.
In total, 8 patients received supplementary oncological treatment: 3 -radiation therapy, 3 -radiochemotherapy, and 2 -chemotherapy. Histological subtypes of bronchopulmonary carcinoids were compared with regard to clinical (Table I ) and pathological (Table II) factors.
In the follow-up period, local recurrence of the disease occurred in 8 (4.9%) patients within 5 to 120 months after the surgical treatment (Table III) .
Distant metastases occurred in 13 (8.2%) patients within 6 to 110 months after the surgical treatment, and in 1 patient 8 years before the operation of the primary focus in the lung. The primary location of remote carcinoid metastases was the liver (in 3 patients -with carcinoid syndrome). The remaining locations included, in order of frequency: the spine and skeleton, the other lung, skin, breast, thyroid gland, ovary, pancreas, kidney, and adrenal glands.
The treatment of distant metastases included metastasectomy (3 patients), chemotherapy, targeted radiation therapy using octreotide labeled with yttrium (90Y-DOTA-TATE) (3 patients), and treatment with Sandostatin LAR, a somatostatin analog (5 patients).
Among the 159 patients who underwent surgical treatment, 26 (16.4%) died during the follow-up period, 2 of whom died because of other malignant neoplasms. Results of the surgical treatment of patients suffering from bronchopulmonary carcinoid tumors...
The comparison of the long-term results of surgical treatment revealed significant statistical differences between the two bronchopulmonary carcinoid subtypes (Table IV) .
In the analyzed group of 159 patients operated on for bronchopulmonary carcinoids, the median disease-free interval (DFI) was 92 months (range from 2 to 262 months). Statistical significance was found (p = 0.00003) when comparing the median DFI in patients with typical carcinoids (109 months) to the median DFI in the case of atypical carcinoids (35 months). Figure 1 shows the Kaplan-Meier curves used for estimating the DFI in dependence on the histological subtype of bronchopulmonary carcinoid, with significantly higher probability (p = 0.00001) of longer DFI for the group of patients with typical carcinoid tumors.
In the analyzed group of 159 patients operated on for bronchopulmonary carcinoids, the estimated probability was 91.9% for 5-year survival and 78.5% for 10-year survival. Figure 2 shows the Kaplan-Meier curves used for estimating the overall survival in dependence on the histological subtype of carcinoid tumors. Statistically significantly (p < 0.00001) higher probability of longer survival was confirmed for the group of patients with typical carcinoids. Figure 3 shows the survival curves of patients with typical carcinoids in dependence on the degree of progression. A higher percentage of 5-and 10-year survival was noted in stage I patients than in stage II-IV patients. However, the difference was not statistically significant (p = 0.35). Figure 4 shows the survival curves of patients with atypical carcinoids in dependence on the degree of pro- 
Discussion
The most common manifestation age of bronchopulmonary carcinoids is 31-55 years [2] . Some studies point to a slightly higher incidence in women [1] . In about 8% of cases, bronchopulmonary carcinoids occur before the age of 20. These are mainly childhood primary tumors, in some cases related to disturbances of embryogenesis. The average age in the discussed material was 52.6, with women constituting the majority of patients (64.2%). Young people up to the age of 20 constituted 2.5%.
The growth of carcinoids is locally infiltrative, but relatively slow ("cancer in slow motion"). It is estimated that a typical carcinoid tumor doubles its mass within 45 to 120 months (80 on average) [10] . In the discussed material, the course of the disease was asymptomatic in 39.6% of patients. In the remaining patients, symptoms appeared within the period between 2 weeks and 6 years. One male patient was diagnosed with Cushing's syndrome caused by ectopic ACTH secretion. The symptoms of carcinoid syndrome were observed before surgery in only one female patient (0.6%). This is mainly due to the inactivation of vasoactive substances by high monoamine oxidase levels in pulmonary microcirculation, as well as the fact that bronchopulmonary carcinoids are often accompanied by a deficiency of 5-hydroxytryptophan (5-HTP) decarboxylase converting 5-HTP to serotonin (5-HT), which is metabolized to 5-HIAA identified in urine [2, 3] .
The average time period between the detection of radiological changes in the lung and the operation varies in other studies, usually ranging from 14 to 37 months [11, 12] . In the analyzed group of patients this time interval lasted from 2 months to 10 years. This can be attributed to prolonged observations of "coin lesions" or erroneous initial diagnoses of lung diseases. In the literature a case of carcinoid diagnosed after 21 years of recurring lung infections is described [10] . Sometimes the distant metastases of lung carcinoids are diagnosed at the same time as the primary tumors [13] , at times even preceding them [14] , as in the case of one patient in the described material. It may happen that persistent cough and dyspnea, caused by the growing tumor and the slow occlusion of the bronchus, are diagnosed as asthma or COPD [15] . Patients are treated for these diseases for years before bronchoscopy provides the correct diagnosis.
Bronchopulmonary carcinoids may coexist with other neoplasms of the lung or other organs. Instances of mixed lung tumors have been described, for example carcinoid with adenocarcinoma. In other cases, these neoplasms occurred consecutively within several years. In the presented material, adenocarcinoma occurred in the other lung in one female patient 38 months after lobectomy performed because of typical carcinoid tumor.
Within recent years, it has been emphasized that MEN-1 should be taken into consideration in the case of pathologies that may potentially constitute one of its parts [16] .
In young women, the presence of neuroendocrine tumors of the thymus and bronchopulmonary carcinoids should be a signal to perform genetic examination for MEN-1.
Coexisting endocrine (bronchopulmonary, thymic and gastric carcinoids, tumors of adrenal and thyroid glands) and non-endocrine diseases (myoma, lipoma, CNS tumors and various skin lesions) are being diagnosed with increasing frequency [16, 17] . In the analyzed material, bronchopulmonary carcinoid tumors occurred in 18 patients with diseases of the thyroid gland (non-toxic nodular goiter, Hashimoto's struma, hyper-and hypothyroidism, follicular carcinoma), in 3 patients with CNS tumors (meningioma of the brain and glioma of the cerebellum) and in one female patient with hyperparathyroidism and pituitary prolactinoma treated conservatively with quinagolide (Norprolac -Novartis Pharma AG). In the latter case, MEN-1 syndrome was diagnosed and genetically confirmed. According to American epidemiological research, the presence of bronchopulmonary carcinoid increases the risk of hormonally dependent neoplasms, including breast and prostate cancer, within a given population [18] . This can be explained by the role of genetic and hormonal factors, which are important in relation to bronchopulmonary carcinoid and are still subject to research.
Preoperative confirmation of carcinoid was achieved in 87.5% of patients with central tumors (in comparison to 14-85% of diagnoses found in other authors) and in 5 cases with peripheral tumors on the basis of fine needle biopsy (which occurs very rarely). The neoplasm was incorrectly diagnosed in 7 (4.4%) patients in total, which is comparable to the figures presented by other authors.
The therapy of choice for bronchopulmonary carcinoids is surgical treatment compliant with oncological surgery guidelines, with maximum sparing of the healthy lung tissue. Pulmonary parenchyma requires thorough palpatory intraoperative examination due to the possibility of the coexistence of numerous carcinoids, concomitant DIPNECH foci (constituting a precancerous condition), as well as the presence of neuroendocrine tumorlet type nodules, which are precursors to peripheral bronchopulmonary carcinoids.
In 11 (6.9%) selected cases of small polypoid tumors on long thin stems, which were entirely intrabronchial, bronchotomy was performed with wedge resection of the bronchus with the tumor. Currently, sleeve resection of the fragment of the bronchus containing the tumor is more frequently performed. This is essential, particularly in the case of sessile tumors located centrally, which have a slightly worse prognosis than polypoid carcinoids on long stems [19] . If the tumor is centrally located, pneumonectomy should be avoided in favor of bronchoplastic surgery. Local recurrence occurred in 2 bronchotomy cases: after 5 and 108 months, respectively. Sleeve resection of the bronchus was performed in 3 patients (1.9%).
The most frequently performed surgery was lobectomy and bilobectomy (103 cases, 64.8%); this percentage is slightly lower in comparison to data in the literature (65-72%). In the study material, pneumonectomy was performed in 4 (2.5%) patients, which is in accordance with other publications [20, 21] .
Results of the surgical treatment of patients suffering from bronchopulmonary carcinoid tumors... In regard to carcinoids, the procedures of wedge resection and segmentectomy are reserved for patients with low breathing reserve, as confirmed by spirometry. In the study material, segmentectomy and wedge resection were performed in 38 (23.9%) patients in total: a number which is slightly higher than in the reports of other authors [21, 22] . A considerable percentage of patients, both in the case of typical (73.9%) and atypical carcinoids (52.9%), were operated on while in stage I (according to TNM 1997), which is in concert with other publications.
The analyzed material included one patient who was operated on despite the fact that atypical carcinoid metastasis to the liver had been confirmed 8 years earlier. Similar examples of surgical treatment of stage IV carcinoid tumors have been described by other authors. Surgery should not be discarded even if metastasis is present, because reducing tumor mass produces clinical improvement.
A bronchopulmonary carcinoid tumor may recur locally at different postoperative times, sometimes as late as 30 years after the surgery [12, 20] . In the discussed material, local recurrence occurred in 8 patients within the period between 5 and 120 months. At a later time, even after a dozen or more years, the tumor may also be a source of distant metastases to the liver, bones, skin, breasts, adrenal glands, uterus, kidneys, pancreas, spleen, peritoneal cavity, or even the eyeballs.
A breakthrough in the symptomatic treatment of neuroendocrine tumors was achieved by employing somatostatin analogs which bind directly to their receptors (SSR 1-5 subtypes), inhibiting the pathologically increased hormone secretion and exerting an antiproliferative effect, thus inhibiting growth factors and angiogenesis, while inducing apoptosis. In the discussed material, 4 progressing patients with metastasis and symptoms of carcinoid syndrome received a long-acting preparation of octreotide -Sandostatin LAR (Novartis).
After demonstrating receptor expression for somatostatin in receptor scintigraphy (SRS) by means of octreotide labeled with indium or technetium, one can consider employing targeted radioisotope therapy with labeled somatostatin analogs, which specifically bind to neoplastic cells via the receptor, while the ionizing radiation of the radioisotope destroys the lesions.
In the study material, targeted 90Y-DOTA-TATE radioisotope therapy was used in three patients with metastases to the liver. It is a promising therapy for progressing patients and patients with diffuse, inoperable neuroendocrine neoplasms; it is, however, burdened with an adverse side effect, i.e. kidney damage [23] . Receptor scintigraphy is currently the most sensitive tool for diagnosing local recurrence and metastasis of neuroendocrine tumors and can be of help in planning further treatment.
The study results in the discussed material concern patients who underwent surgery in the years 1990 to 2011. This is one of the reasons for the differences in the diagnosis of the 9 tumors, which were reclassified after histopathological verification in accordance with the 1999 WHO classification (Travis) . Tumor evaluation in accordance with the new criteria is characterized by stronger correlation with their later behavior and patient survival, which proves that detailed and precise identification of the neuroendocrine tumor type is essential for the prognosis and treatment planning.
In concert with the observations of other authors, the correlation between age, gender, and the malignancy grade of bronchopulmonary carcinoids was confirmed [4, 13, 24] . The average age of the patients with atypical carcinoid tumors was 4.2 years higher than that of the patients with typical carcinoids, while the incidence among men was 12.6% higher for atypical carcinoids than for typical carcinoids.
In the study group, stage II-IV patients were dominant in the atypical carcinoid subtype (47.1%) in comparison to the typical carcinoid subtype (26.1%) (p = 0.07).
In accordance with other reports [4, 13, 24] , the involvement of the N1 and N2 lymph nodes was more frequently noted in the atypical carcinoid group (17.7%) than in the typical carcinoid group (4.23%), with a statistically significant difference (p = 0.015). Several studies can be found in the literature which precisely analyze the results of lymph node involvement in patients with bronchopulmonary carcinoids, and the significance of this fact for the prognosis [13, 24, 25] . Most analyses have confirmed that lymph node involvement does not exert a significant influence on the prognosis in the case of typical carcinoids, but is of key importance in the case of atypical carcinoids [13, 26, 27] .
The median DFI was longer by 74 months for the patients with typical carcinoids than for the patients operated on for atypical carcinoids (p = 0.00003). Local recurrence of atypical carcinoids was more frequent than that of typical carcinoids, but without the significant differences (p = 0.2) that were found in other studies [13] , while the percentage of distant metastases was higher in the atypical subgroup than in the typical subgroup by 17.2% (p = 0.036), in accordance with other publications [4, 24] . In these studies, the frequency of distant metastasis was 5-10% for typical carcinoids and 60-70% for atypical carcinoids. In the presented material, these values are, respectively, 6.34% and 23.5%.
The 5-year survival percentage in the study group demonstrated dependency on the stage of progression in the case of both typical carcinoids (p = 0.35) and atypical carcinoids (p = 0.62); however, the differences were not statistically significant.
The comparison of the number of deaths in the study group during follow-up (47.1% for atypical carcinoids and 12.7% for typical carcinoids, p = 0.0003), as well as of survival rates of the two subgroups (p < 0.00001), is in concert with reports by other authors [13, 21, 24, 25, 27] and indicates much stronger biological aggressiveness of atypical carcinoids. These results indicate the need for detailed and precise differentiation between the histological subtypes of bronchopulmonary carcinoids.
Conclusions

The treatment of choice for bronchopulmonary carcinoids
is surgical treatment compliant with oncological surgery guidelines, with maximum sparing of the healthy lung tissue, and complemented with systemic lymphadenectomy (particularly if dealing with atypical carcinoids). 2. The histological subtype of a bronchopulmonary carcinoid tumor, defined by appropriate parameters (mitotic activity, proliferative index Ki-67, the presence of necrosis and angioinvasion in the tumor), is the dominant prognostic factor for evaluating the DFI and 5-year survival rates after surgical treatment. 3. Bronchopulmonary carcinoid tumors are potentially malignant neoplasms which are sometimes misdiagnosed; they constitute potential sources of distant metastasis and late local recurrence after surgery and require longterm follow-up. 4. Defining uniform standard procedures for diagnosing, classifying, and treating neuroendocrine tumors of the respiratory system may regulate and facilitate the comparisons of homogeneous study groups and multicenter prospective studies.
